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e ==~ FOREWORD '~

!

In October 1957 the Economic Intelligence Committee (EIC) Subcome
mittee on Chemicale assigned high rriority to determining the level of
Production of helium in the USSR because of the use of helium in guided
missiles and nuclear energy and its other strategic applications.  In-
asmuch as the only known commercial source of helium is helium-bearing
natural gas, the problem was referred to the EIC Subcommittee on
Petroleumw ) ’ ce

In November 1957 the EIC Subcommittee on Petroleum agreed that
the level of production of helium in the USSR could not be estimated
- on the basis of the information available. It was recommended that
a report be prepared on heliwm in the USSR with emphasis on the prob-
eble occurrence of helium-bearing natural gas and on the amount of
helium which might be extracted from such gas. This report undertakes
to meet that need. '
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OCCURRENCE AND AVATLABILITY OF HELIUM IN THE USSR*

The USSR probably has about 1.4 billion cubic feet** of helium
‘avalleble from the helium-bearing natural gas¥* being produced in
that country in 1958. 1In the US, about 4.2 billion cubic feet of .
helium are availasble each year, although the capacity of helium Plants -
has been developed to extract only about 0.35 billion cubic feet
annually. By the fiscal year 1960, %% however, 1t is expected that
the capacity of these Plants will be expanded sufficiently to permit
- the extraction of nearly 0.5 billion cubic feet in order to meet stra- :
teglic requirements. '

Although there are several indications of production of helium in
the USSR, data are not sufficient to develop an estimate of the volume
of Soviet production. If helium is being extracted from one-fourth of
the helium-bearing natural ges believed to be available in the USSR,
Soviet Production would be about equal to that of the US, or approxi-
mately one million cubic feet per day. No other country is known to

% produce helium on a large secale.

- o
1. HeliumeBearing Natural Gas in the USSR.

a. Geological Potential.

Petroleum, in the form of both ecrude oil and natural gas, is
found in commercial quantities only in sedimentery basins or other

* The estimates and conclusions contained in this report represent
the best judgment of ORR as of 1 June 1958.

**  Volumetric measurements of helium and gas throughout this report
refer to the volume at standard atmospheric temperature and pressure.
¥#* Theoretically, helium cen be extracted from the atmosphere, but
the cost 1s exhorbitant. y (For serially numbered source references )
see Appendix E.) 1In this report, all references to the avellability,
recovery, and production of helium apply exclusively to helium in
helium-bearing natural gas. '
¥#xx Data on the US are reported on the basis of fiscal years by the -
Bureau of Mines of the Department of the Interior ; Which is charged
with production of helium in the US. ' :
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sedimentery ereas of the earth. -Both “the US -and the-USSR have more -
than average incidence of such ‘sedimentary areas. "The.US, with 5 per-
cent of the total land area of the world, has ‘12 percent of the total
sedimentary srea, or 2.5 milljon 8quare miles. The USSR, with 14 per-
cent of the total land area of the world, has 20 Percent of the total
sedimentary area, or 4.3 million square miles.* 2/ Thus the sedimen-
tary area of the USSR is 1.7 times that of the US, and therefore the
Potential resources of natural gas in the USSR may equal or exceed
those of the US. The wide diversity of geological conditions under
vhich these resources occur in the USSR may be compared to the range
of geological conditions in the sedimentary areas of the.US. 3/ Om
the basis of known conditions in the US, there is strong evidence that
the USSR possesses natural gas containing helium in recoverable quan-
titieso » :

b. Probable Occurrence and Distribution.

~gen in quantities of 2 percent or more in the natural ges and the pro-

duction of natural gas from the older sedimentary rocks of the Paleozoic
age. Such deposits of natural gas are still more likely to contain

 helium in recoverable quantities if they overlie buried granite ridges

or are 1n an area of igneous intrusions.*

A survey of the areas in the USSR which produce natural gas
has resulted in the selection of four areas as the 108t likely to
Possess recoversble quantities of helium. '

1) Ura.l-Vo%g e Area.

A scientifie monograph appearing in 1955 contains the only
published analyses of natural gas in the USSR that specify the helium
content. 4/ The monograph reported that 17 analyses of natural gas

from the Ural-Volga area showed a helium content ranging from 0.001 to
0.955 percent. Seven of the analyses showed a helium content of more

than 0.4 percent.**

Scrutiny of T4 analyses of natural gas produced in this area
shows only 2 with a nitrogen content of less than 2 yercent, and less

* See Appendix A. A :
** 1In the US the Bureau of Mines has determined that s under existing
conditions, helium cannot be recovered ecanomically from natural gas

that conteins less than 0.4 percent helium.
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than cne-half of the analyses show a nitrogen content of less than

J

10 percent.* 5/ Another source shows that in four important fields
Producing natural gas in this ares (Buguruslan, Ishimbay, Syzran' ,

and Tuymazy) the nitrogen content of the gas varied from 11.0 to 31.5
percent. 6/ Most of the natural gas produced in the area comes from
older Paleozoic rocks of the Devonian period. 1/ Except for the
southeastern part of the area, the Devonian formation overlies granites

and other crystalline basement rocks. 8/

(2) Pechora River Basin.

The Pechora River basin, which is north of the Ural-Volga
area, has produced natural gas for several years. The geological con-
ditions in this basin are reported to be similar to those in the Ural-
Volga area. 9/ Published analyses of 23 samples of natural gas from
this area show a nitrogen content ranging from 4 to 11 percent. _JQ/
This erea is isolated and could be the site of an unreported plant
for the extraction of helium.

3) Stavropol'skiy Kray.
In Séptember 1957 a broadcast from Moscow ciaimed the dis.

covery in Stavropol'skiy Kray of a large deposit of pure helium at a
depth of 3,000 meters » or 1,000 meters below the zone Producing natural

" gas. 11/ According to the broadcest » Belov, the chief geologist of

the oil and gas industry at- Stavropol’, estimated that the deposit was
very large and added that deposits of pure helium were & very rare
Phenomenon. No additiona) information on this reported discovery has
been released. .e/ : '

There is considerable doubt as to the reliability of this
broadcast. A natural deposit of pure helium is unprecedented -- the
richest helium-bearing gas discovered in the US contains 8.34 percent
helium, 12/ Furthermore, although large deposits of natural gas have
been found and developed in recent years in Stavropol'skiy Kray north
of the Caucasus Mountains, most of the Published anslyses of natural
ges produced in this area do not suggest the presence of helium, be=
cause the nitrogen content 1s less than 2 percent. 13/ Only 3 out of
18 analyses show a nitrogen content ranging from 4.2 to 6.5 percent.
Although there are indications that older Paleozoic rocks underlie a
rart of the ares end a spur of igneous intrusions extend into the area

¥ In analyses of natural gas in both the US and the USSR the percentage
shown as nitrogen includes helium end other rare gases unless such gases
are shown separately. In the US, helium is shown separately in the
analyses reported by the Buresu of Mines. :

« 3 e
SmBGeReET




area is obtained from rocks . ' Zoic age, a circum-
stance vhich does not favor the occurrence of helium, 14/

(4) Dnepr-Don Basin. - |

Recent discoveries of natural €as in the viecinity of Khar'kov
in the Dnepr-Don basin have shown a nitrogen content as high as 23.9

natural gas which may contain helium in recoverable quahtities.

2. Availability of Helium in the USSR.

8. Technology of Extraction.

extraction of helium from natural gas in the USSR will indicate the /
level of Soviet techjn)ica.l ability in the use of this Process.

As early as 1934 the USSR was sufficiently interested in helium
to contract with US nationals for g report on the extraction of helium
from helium-bearing natural gas. Although the report was prepared by
& recognized authority in this field, it contained little that had not
been published Previously.

There is evidence that during 1946-54 a plant was built in the
USSR near Moscow on the Saratov-Moseow gas line to liquefy large quen-
tities of natural gas. The liquefied gas is stored for subsequent use
during periods of greatest demand. Because liquefaction of helium-
bearing natural gas is essentiel to the recovery of the helium, a
Plant which liquefies natural gas may include the relatively small
amount of additional equipment needed to recover any helium contained
in the gas.




- - In 1946 the USSR “ordered equipment for the liquefaction plant
from suppliers in the US. 18/ The equipment was designed to liquefy
natural gas at the rate of 176,400 cubic feet Per hour, to be stored
in 100 metal cylinders ‘each 10 feet 4n diameter and LO feet high. 19/
Although a few of the items requested had been embargoed to the Soviet
Bloc by the US, most of this equipment was shipped to the USSR. An

A limited survey of the relatively large volume of technical
Russian-language literature which became svailable during 1955-57
yielded a brief article on the extraction of helium from natural gas
in the USSR. 21/ The article indicates that in the Pretreatment of
natural gas breparatory to the extraction of helium, operating prec-
tice in the USSR 4n 1956 was on a level with thet in the US in 1941,
The author stated that the alkali batch process was being replaced by

replaced the alkali batch process during World War IT, 22/ Another
article appearing in Russian-language literature describes the US helium
industry and includes a 13-item bibliography of data or helium rblished
in the US during 1945-56. 23/

That the USSR has achieved g significant technologic advance
~over the US in the production and transportation of liquid helium is
indicated by a receny report. 24/ This report quotes Dr. Peter L.
Kapitsa, Director of the Institute of Physical Problems, as saying

that liquid helium is so sbundant in the USSR that it is shipped in
rallroad tank cars. Helium must be cooled to & temperature of -4520 F,
within a few degrees of absolute zero > in order to liquefy it, and it
mist be maintained at that temperature if it is to remain in the liquid
stete. Although 1liquid helium is produced in the US for laboratory
uses, production of liquid helium in large quantities and its transpor-
tation by railroad tank cars is beyond setual operating technology in (
the US. The adventages of liquefying helium for transportation, however,
are recognized in the US by the Bureau of Mines and the Navy Bureau of

- Aeronsutics. Conventional methods of transporting helium in the US in
1955 are shown in Figure 1.* Another report indicates thst Soviet
ability to liquefy helium in large quantities was potential rather than .
actual as late as July 1957. 25/

¥ Following p. 6.
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The foregoing evidence demonstrates that the USSR po_‘ssess'ésh

~ the technical ability essential to the large-scale extraction of helium

from natural gas.
b. Recovery from Natural Gas.

As previously indicated,* four areas in the USSR produce
natural gas that probably contains recoverasble quantities of helium,
Estimates of production of natural gas in these areas during 1956-58
are shown in Table 1 .%¥* '

As shown in Table 1, production of nstural gas in the four

areas of the USSR most likely to possess recoverable quantities of

helium smounted to 229 billion cubic feet in 1956 and is expected
to increase to 716 billion cubic feet in 1958, In 1956, production
of natursl gas in similer areas of the US -- western Texas, western Ve
Oklahoma, western Kansas, and New Mexico -~ amounted to 2,095 billion
cubic feet. 26/ It is estimated that the helium available for recovery
from that portion of this gas containing 0.4 percent helium or more
amounted to 4 billion cubic feet, 27/ representing 0.19 percent of all
of the natural gas produced in these areas of the US in 1956,

If the areas of the USSR producing helium~bearing natural gas
should have a potential for recovery of helium comparsble to that of
areas in the US listed in the preceding paragraph, the USSR would have /
1.36 billion cubic feet of helium available for recovery in 1958. In °
the absence of more specific data on helium in the USSR, an estimate
of 1.4 billion cubic feet per year is believed to be the best that cen
be made at this time 2y

* See 1, b, p. 2, above.
*¥ Table 1 follows on p. 7.
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Data on Helium Shipping Containers Used in the US, 1955
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‘ Table 1
- Estimated Production of Naturel Gas in Selected Areas
. of the USSR
1956-58
Billion Cubic Feet
Area 1956 1957 1958
Ural-Volga 113 a 173 b 275 ¢
Pechora River basin 39 é 60 BJ/ 95 §//
Stavropol®skiy Kray 35 ¢/ 53 b/ 1 £/
Dnepr-Don basin b2 g/ 67 b/ 205 b/
 Subtotal 229 353 el
Others J _ ‘ 198 300 322
. Totel My 653 X/ 1,038 1/
'ae -2-§/ v : .

b. Estimated by assuming an increase of 52.9 percent, the rate at
vhich production in the USSR as a whole in 1957 exceeded that in 1956.
c. Estimated by assuming an inerease of 58.9 percent, the rate at
vwhich production in the USSR as a whole in 1958 is expected to exceed
that in 1957, - :

d. The reported production of natural gas in Komi ASSR in 1956 was
39 billion cubic feet. 29/

€. The reported prefuction of natural gas in the North Caucasus in
1956 was 40 billion cubic feet. 30/ It is believed that about 35 bil-
lion cubic feet of this total comes from the gasfields in Stavropol‘ekiy
Kray. Some natural gas is produced in the old oilfields at Groznyy
and Maykop in the North Caucasus cutside Stavropol 'skiy Kray.

f. The plenned increase in production in 1958 compared with that in
1957 is 88 billion cubic feet. 31/

g. Estimated by assuming an increase of 52 percent, the rate at
whigh Production in the Ukraine as a whole in 1957 exceeded that in
1956. 32

“h.e 3

1. Derived by subtraction of production in the four selected areas
from the total production in the USSR.

. 34
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APPENDIX A

PRODUCTION OF HELIUM IN THE US

1. Distribution.

RNatural gas with a helium content ranging from a trace (less than 0.01
percent) to 8 percent is found throughout the US. During the period .
1918-47 the Buresu of Mines obtained and analyzed & sample of natural

gas fram each of 1,940 wells in 27 states. The distribution of the
helium content in these samples is shown in Table 2.

Table 2
Helium Content of Natural Gas from 1,940 Wells in the US 8/
1918-47
Proportion of
Helium Content Totel Samples
(Percent) Number of Samples (Percent )
‘None | 22} ' 11.6
; Trace (less then 0.01) 167 8.6
; 0.01 to 0.99 1,399 72.1
- '1.00 and more. ./ 150 T.7
Total . ' 1!214-0 100.0

a. 31

Analysis of these samples shows that helium in recoverable quan-
tities (0.4 percent and more) occurs almost exclusively where the
natural gas is produced from the older sedimentary rocks » primarily
those of Paleozoic age, and where the natural gas contains 2 percent
or more of nitrogen.* )

These conditions indicate only the possible presence of helium;
natural gas produced under such conditions does noct necessarily con-
tain helium. Natural gases containing recoverable quantities of
helium also are found usually in areas overlying buried granite ridges
or associated with igneous intrusions. 38/ -

* For methodology see Appendix ¢.
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- 2 Avallebility. 39/ -
' ‘ The Bureau of Mines estimates that, on the basis of a minimum
: helium content of 0.4 percent, there are about 120 billion cubie

feet of recoverable helium in Proved reserves of helium-bearing
natural gae in the US. In 1957, approximately 4 billion cubic feet
of helium were available from the natural 8as produced and marketed

. ‘ from these proved reserves. Because of the lack or Plant capacity, iess
than 10 percent of this available helium was recovered; the remainder
was irretrievably lost. The Depariment of the Interior is Plamning an
expansion of plant eapacity which would permit the conservation of most
of the helium now being wasted.

3. Production, Technology, and Cost. EQ/

More than 2 billion cubic feet of helium have been produced in

the US since large~scale production began in 1921. Before World

Wer II the annual production of helium in the US never exceeded 16 mi1-
. 1ion cubic feet and aversged less than one~half of that amount. In

194k, production reached a pesk of 137 million cubic feet as the resul™

of an extensive expansion of plant capacity. 1In 1953 the wartime peak

was surpassed and in the fiscal year 1957, 282 million cubic feet of

helium were produced.* The current rate of production of helium is

-approaching one million cubic feet daily.

The technology for extracting helium from natursl gas, which has
been developed by the Bureau of Mines, is based on well-known physical
f lawe end involves the use of extremely low temperatures and high
; Pressures. The incoming natural gas is cooled to a temperature below
> ! the liqQuefaction roipt of its hydrocarbon components (=2550 -F). At
this temperature thé mixture of helium end nitrogen is recovered as

. further cooled to =320° ¥, a process which liquefies the nitrogen and
yields 98 percent pure helium vepor. This helium then is refined to
99.5 percent purity by cooling in a liquid nitrogen bath at -3430 F.
A final purity of more than 99.99 percent is achieved by passing the
helium through activated charcoal maintained at the temperature of
liquid nitrogen. This process is shown graphically in Figure 2,%*
An aeriel view of the largest helium Plant in the US is shown in

Figure 3%

The gredual improvement of technology for extracting helium and
the increased volume of natural gas processed for this purpose have

* This amount includes about 40 million cubic feet of helium with-
drawn from underground storage in the Cliffside Field and reprocessed.
** Following p. 10. '
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~8erved to reduce the cost of producing helium in the US. The "
increase in production and decreasse in cost are indicated by the fol-
lowing tsbulation: ' :

é ‘ Cost
Production (US $ Per Thousand
Year (Thousand Cubic Feet) Cubic Feet)
- | | 1921 2l . 525
‘ 1925 8,889 51

1930 9,801 1L

' ' 1944 137,268 5 to 7

to cover the estimated costs of depreciation and interest, and since
July 1951 these costs also have been included in thé prices raid by

" US Government agencies. The current price of helium is US $15.50 per
1,000 cubic feet.*

L. Uses. M1/

Historically the US Navy has been the brincipal consumer of helium,
baving received 54 percent of total production during 1921-55, rrimarily
for lighter than aireraft. Consumption by other components of the
-Department of Defense » by the Atomic Energy Commission, and by private
industry is rapidly increasing, however, as shown by Table 3.%* Some
of the strategic useﬁf forecast for the fiscal Year 1960 are shown in
Table 4.%#x ho/ - ~

man.

In recent years the scarcity of helium has limited commerciel
sales to essentisl needs, usually related to national defense. Such
uses, predominantly metellurgical, include heli-arc welding and the
Production and fabrication of magnesium, titanium, and other metals

- in which a helium atmosphere is essential. Other essential uses are
.the detection of leaks, medicinal burposes, and experiments in re-
search laboratories.

* A discount is allowed to hospitals and certain other specialized
consumers of minor quantities.

** Table 3 follows on P. 11,
¥*¥%  Tsble 4 follows on p, 12,
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Figure 2. Simplified Flow Diagram of the Helium Production Process
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Ta.l_:le 3

Estinated Requirements for Helium in the US, by Consumer a/
’ ' Fiscal Years 1958-60

Million Cubic Feet

Fiscal Year

Department of Defense 215.2 - 245.9  2u6.L

Atomic Energy Commission 75.5 90.1 94,0

Weather Bureau 11.0 12.0 13.0

Other 2.0 2.0 2.0

Total = 303.T 3500 355k
Private Industry .

. Total 100.,0 120.0 140.0

w31 -
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Table 4

IR ‘ v Estimated Requirements for Helium in the US, by Use a/ |
. Fiscal Year 1960

- Amount ‘
Use (M{1lion Cubic Feet)

Department of Defense

Guided missiles 92.6
Aerology 54 .4
Aeronsutieal research b/ 50.2
. General stores 25.6
Alrships 17.0
Welding , 6.0
Breathing atmospheres 0.5
Nuclear reactors. 0.1
Total 246.4
Atomic Energy Commission
Production ! 62.2
Military applications 19.8
: Development of reactors 12.0
! Total ./ 9k.0
Other
Total 155.0
crand tota) X

a. 44 .
b. Tt’ljcluding the National Advisory Committee for
. Aeronautics.

ulaca
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PRODUCTION OF HELIUM IN THE USSR

There is a limited amount of fragmentary data on production of
helium in the USSR. Inasmich as this information is genersally quali-
tative rather than quantitative and frequently of questionable relia-

bility, these data are insdequate for estimating the volume of Soviet
Production. The information now available may be summarized as follows: .

1. As previously indicated, Soviet interest in production of
helium dates back at least to 1934 ,%

2. In 1940 a German engineering journal listed a plant at
Dergachevskiy /Rayon/ that extracted helium from natural gas. 45/
The capacity of the plant was given as 13,614 cubic meters (480,765
cubic feet) of natural gas per day, and the helium content of the
gas as 0.1 percent. Compared with the gas processed in the US, this
- helium eontent is very low. At helium plants in the US the residusl
natural ges remaining after the helium has been extracted still con-
tains 0.1 to 0.2 percent helium. If it is assumed that one-half of
the helium in the natural gas was extracted in the Plent in Dergachevskiy
and that it operated continuously at the stated capacity, the annual
production of helium would have amounted to 87,940 feet. This repre-
sents about one-third of the helium produced in the US in 1921,

3. During World War II , four helium plants were observed and
described by prison;f-s of war. h_é/ One of these plants - said to be
experimental -- was located at Dergachi, whieh is in Dergechevskiy . :
Rayon, Khar'kovskays Oblast » and may be the plant Previously identified
as being in Dergachevskiy. Another helium DPlant, reportedly on the
island of Zhiloy in Azerbaydzhan ASSR, processed natural gas from
local wells from 1943 to 1946, when the gas was depleted. Additional
helium plants were reported at Saratov and Stalingrad, but no adequate
information was given concerning their size or operations.

b, A prisoner of war employed as a construction helper in
Moscow from June 1947 to October 1949 reported he worked on a helium
factory. }_’_7/ This factory may have been connected with the plant
that received US equipment »* where the liquefaction of natural gas
on a large scale was reported to have begun in 1954, }_&_8] Natural gas

* See 2, a, p. 4, sbove.
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18 available to this plant.from two sources, the Dashava-Moscow pipe-
line ;and-’thevSarato’v-Moscow Pipeline.  The nitrogen content of the gas

- from Dashava is 0.63 percent, and that of the gas from Saratov is 3
‘percent. The Saratov-Moscow Pipeline is one of the Principal outlets
for natural gas from the Ural-Volga area, which has been identified as

i . & probsble source of helium.* It may be assumed, therefore » that the

' natural gas from the Saratov-Moscow gas pipeline contains recoverable

P quantities of helium. On the basis of the date aveilable 49/ the plent

&t Moscow could produce &8 much &8 10 million cubic feet of helium

: anmally, which amount is equivalent to production in the US in 1930.

5. A bulletin published by the Bureau of Mines in 1952 con-
tained a bibliography covering all technical and scientific articles
DPertaining to helium that were known to have been Ppublished bvefore
1+January 1947. 50/ A total of 2,616 items were cited from 408 Jour-
nals in the US and sbroad. Of this total, 51 items were cited from
Soviet Journals. Of the 160 items classified under "Production of
Helium," the USSR mecounted for only 2, which were listed as follows:

" Ttem NMumber

466 . Cherepénnikov, A.A. (Separating Heliun from a
Gas Mixture). Russian Patent 25,598, March
31, 1932. _ :

500 Kvasha, G.I. (The Helium Industry in the United
States). Gazovoe Byuro "Soyuzgeolrazvedks,"
Petmgrﬂd‘ Prirod_iuie(}azui, Vol. 2, 1931,

sic o ’

: ’ rp. 156-168. /s

Descr}gbion ,

V

This bibliography indicates that before 1947 very little
information on production of helium was published in the USSR, at
least in unclassified publications, '

6. An article published in the USSR in Januery 1957 discussed
briefly "the productivity of the Presently~-operating installations for
separating helium" from natursl gas, but the article did not reveal
the mumber of plents or quantity of helium being produced, or the amount
of the natural gas being processed. 2./ A statement that certain Pro-
posed "technologicael and design changes will permit lovering consider-
ebly the cost of commercial helium, which yields a saving up to 12.5
million rubles & year in the operation of one aggregate" might indicate
the approximate level of Soviet Production of helium through a comparison

* BSee 1, b,(1), p. 2, avove.
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of the costs of producing helium in the US and the USSR. The officilal
rate of exchange, 4 rubles to US $1, would indicate & saving of
US $3,125,000. A more reslistic rate of exchange, 10 to 1, indicates
& saving of US $1,250,000. In the fiscal Yyear 1955 the total cost of
Producing helium in the US was about US $3 mi131ion. 52/ These figures
do not permit an estimate of production of helium in the USSR » but
they suggest an avemue of approach if additional data become avail-
able, :

T. In July 1957, at the All-Union Conference on ILow ‘Tempera-
ture Physics in Moscow, « Peter Kapitsa stated that the Institute

of Physical Problems was expected to provide large quantities of liquid
heliun in the very near future. 53/

= 15 =
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- METHODOLOGY

The method employed to estimate the availability of helium was
that of analogy with conditions in the US. Except for the effect
of technology on availability,* the analogous factors are natural
rather than artificial and therefore are not subject to differences
in the economic capabilities of the two countries. . These natural
factors are primsrily geological and are well established with re-
spect to the occurrence and avallebility of helium in the US. Date

‘Data on the distribution of helium in natural gas in the US and
the geological conditions under which it ocours** were derived from
the source cited and were discussed with technologists in the Bureasu
of Mines, who verified them in principle. These ‘conclusions were
verified also by a study of the manuscript of a report prepared by
the Bureau of Mines and scheduled for publication. 54/ This report
contains enalyses of 1,577 samples of natural gas analyzed since 1947,

o

* See 2, a, p. 4, above, _
¥% See Table 2, Appendix A, p. 8, above.
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o APPENDIX D

GAPS IN INTELLIGENCE

The primary gap in intelligence on helium in the USSR 18 informa-
tion on the mmber, location, capacity, and production of Plants for
the extraction of helium. In the absence of such details the idesl

* Bee 1, b, (1), Pe 2, above.
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SOURCE REFERENCES

Eva.].ua.t.tons » following the classification entry and designated
"Eval.," have the following significance:

Source of Information Information

Doc. - Documentary 1 -« Confirmed by other sources
A - Completely reliable 2 - Probably true

B - Usually relisble 3 = Possibly true

C - Fairly reliable L - Dowtrul .

D - Not usually reliable 5 = Probably false

E = Not reliable 6 - Ceanot be Judged

F - Cannot be Judged

"Documentary” refers to original documents of foreign govern-
ments and organizations; copies or translations of such documents
by a staff officer; or information extracted from such documents
by a staff officer » all of which may carry the field evaluation
"Documentary," : _

Evaluations not otherwise designated are those appearing on the
cited document; those designated "RR" are by the author of this re-
port. No "RR" evaluation is given vhen the author agrees with the
evaluation on the ej}:e,d document,

1. Interior, Helium Policy Working Group. The Cost and Imple-

mentation of a National Helium Conservation Polic '
Appendix H, 2L Jan 58. C. Eval. RR 1. . ihereafter re-
ferred to as Interior. Helium Conservation)

2. Stebinger, Bugene. "The Union of Soviet Socielist Republics,"
World Geow of Petroleum, Princeton, 1950, p. 232. U. -
Eval. RR 1. :

3. Fohs, F. Julius. "Petroliferous Provinces of Union of Soviet
Socialist Republics,"” Bulletin of American Association of
Petroleum Geologists, vol 32, no 3, Mar . U. Eval. RR 2.
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9.
10.
1.

13.

1#0

15.

16.

17.

18.

19-
20.

—
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Cherepennikov, A.A. "Data for the Geochemical Study of the
Natural Geses of Several Petroleum Deposits of the Kuybyshev
Oblast and the Tatar ASSR," Ob usloviﬁg obrazovaniyas nefti
'po_materialem Vol&-llral'skoz oblasti (On Conditions for the
Formation of Petroleum According to Data of the Ural-Volga
Region), Leningrad, 1955, p. 199. U. Eval. RR 2.

Karpov, A.K. "Chemical Characteristics of Natural Gases from
the Volga, Southeastern Tataria, Western Bashkir, and the

‘Horthern Regions," Gazovaya promyshlenmnost', Moscow, Oct 57,

P. 3-6. U. Eval. RR 2.

Ryebtsev, Nikolay I. Yestestvenn: 1 iskusstv e
- (Natural and Artificial Gas), Moscow, 1956, p. 1%. u. .
Eval. RR 2. :

CIA. CIA/RR 61, Petroleum Resources of the Ural-Volga Area
of the USSR, 15 Aug 55, p. 6. 8.

Interior, Geological Survey. Short Geologic Report

" on the Ura.l-Vo;gg Region with Em&ais on the 0il and Cas
Deposits, 1954, p. 11. OFF USE. Eval. RR 2.

Fohs, op. cit. (3, above), p. 323. U. Eval. RR 2.
Karpov, op. cit. (5, above). '

CIA. FBIS, Economic Item L2425, Moscow, b Sep 57. OFF USE.

mﬂ' m 3.

| Interior, Bureau of Mines. "Helium-bearing Natural Gases of

the United States," by C.C. Anderson and H.H. Hinson,

Bulletin 486, 1951, p. S4. U. Eval. RR 1. (hereafter re-
_ferred to as Interior. Bulletin 486)

Karpov, A.K. "Chemical Characteristics of Natural Gases from
Stavropol!, the Ukraine, and Stalingradskays Oblast,"

Gazova shlennost', Moscow, Jul 57, p. 10. U. Eval. RR 2.
USSR, Ministry of Geology, .*ad Resource Conservetion. Geological
Msp of the USSR, Moscow, 1955. U. Eval. RR 2.

Klimenko, V.Ya. "Quelitative Characteristics of Naturel Gases

of the Dnepr-Donets Basin," Dog%id.i Akademii nauk Ukrayns'koi
S8R, no 4, 1957, Kiev, p. 383-388. U. Eval. RR 2.

Lepkin, I.Yu., Sterlin, B.P., and Tokarskiy, D.Ya. "Geology

of the Gas-bearing Formations in the lLower Permian of the
Dnepr-Donets Graben," Gazovaya _promyshlennost®, Moscow, Mar 56,
P. 4-6. U. Eval. RR 2.
USSR, Ministry of Geology. and .Resource Conservation. Geological
"Map of the USSR. Moscow, 1955. U. Eval. RR 2.

CIA. 00-' Lev 48. C. Eval. RR 2.

CIA. 00, zy wr 49. C. Eval. RR 2.

Bokserman, Yu.I., and Polyanskiy, R.I. "Liquefied Natural
Gas,” Gazovaya promyshlennost®, Moscow, Aug 56, p. 19-25.

U. Eval. RR 2.

Semikehatov, S. "To Increase the Production of Helium,"

Pro_nmsm.enno-ekonomicheskam gazeta, 25 Jan 57, p. 3. U.
Eval. RR 2,
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23.
2k,

25 .
26.

27.

26.
29.
30.
3.
32.

33.
34,

35.
36.

37.
38,

39.
by,

’ l“20

43,
ks,

L6,

L7,

'

Mullins, P.V, "Helium Production Process," Chemical” S
Frogress, vol Uk, no 7, Jul L8, p., 567.~U. Eval, RRY, =~

Ben'yaminovich, 0.A. "Helium Industry of the USA," Gazovays
romyshlennost', Moscow, Dec 56, p. 32-36. U. Eval. RR 1.

CIA. 00, 15 Oct 57, info 1955. (. Eval. RR 3. '

CIA. 00, 7 Jan 58, info 1957. C. Eval. RR 3. B

American Institute of Mining, Metellurgical and . Petyoleum
Engineers. Statistics of 01l and Gas Development and:Pro- .
duction, vol 11, 1956, New York, 1957. U. Eval. RR 1. .

Interior, Bureau of Mines, Helium, a Report for the Seere

of the Interior, 15 Dec 55, p. &2. C. Evel. FR 1. here-
after referred to as Interior. Helium Report) =~

CIA. FDD Translation no 64k, May 57, The National Economy of

the RFSFR, p. 22, 28. OFF USE. Evel., Doc. - T

USSR. Sovetskaya rossiya, 19 Sep 57, p. 2. U. Eval. RR 2,

CIA. FDD Translation no 644 (28, above), p. 25. OFF USE. Eval. Doc.

USSR. _Na.stroitel‘stve'trubombdov.,_. 25 Dec 57, p. 2. U.
Evala RR 2 ’ o S

CIA. FBIS, (USSR and Eastern Europe), 5 Feb 58,

tsifrakh (Achievements of the Goviet Relgn During L0 Years in: °
Figures), Moscow, 1957, p. 89. . .U. . Eval. Doc. -
USSR. Bakinskiy rabochiy, 11 Jan 58, p..2. U. Eval. RR 2.
Tbid. _ . o -

Interior. Bulletin 486 (12, above).

Cattell, R.A. and Wheeler, H.P. Jr. “Helium," Encyclopedia of -
Chemical T,esh_n_"olo&, vol 7, New York, p. 398408, U. R

Interior. Helium Conservation (1. above).:
Interior. - Helium Report (27 , above ). . .
Toid, T . B
Interior. - Helium Conservation (1, above).
Tbid. T

Tbid. - oo
Mayer-Guerr, A. "Helium - Origin and Occurrence,” Journal of _
the Association of Germsan Engineers, vol 15, no l5m,
P. 247. U. Eval. RR 2. - _ ‘
Alr. Treasure Island 42978, Dec 1. S. Evel. RR 3.

Army, USFA. Report no V-1004, N 546221, 17 Mar 49, info 1946.
C. Eval. RR 3.

CIG. FDB, SDS Doc no 552, nd, info Jun 42. C. Eval. RR 3.
Air. Intelligence Information Report 97045-6-6291 A, nd,

info Sep k5-Jen 46. R. Eval. RR 3. '
Alr. AIS Report no 17193-10=709-F, 9 Oct 50, info Jun 47-

Oct 49. R. Eval. RR 3,
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51.
52.

53.
sk,
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Bokserman and Polyanskiy, op. cit. (20, above).

Ibid.

Interior, Bureau of Mines. "Helium: Bibliography of Tech-
nical and Scientific Literature from Its Discovery (1868)
to January 1, 1947," by Henry P. Wheeler, Jr., and Louise S.
Swenarton, Bulletin 484, 1952, U. Evel. RR 1.

Semikehatov, op. cit. (21, above).

Interior, Helium Report (27, sbove), Tables 3 and 8. U.
Eval. RR 1.

CIA. 00, 7 Jan 58, info 1957. C. Eval. RR 3.

Interior, Bureau of Mines. "Helium-Bearing Natural Gases of

- the United States," by W.J. Boone, Jr., Supplement to Bulle-

tin 486, mamusceript only, unpublished as of 1 Jun 58. U.
Eval. RR 2.
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Supplementary Source List

for
CIA/RR MP-238
OCCURRENCE AND AVATLABILITY OF HELIUM IN THE USSR

The source references listed below constitute the only sources from

which identifying numbers have been deleted in the Source References
| appendix to the report. ’ '

2k, CIA. 00-BY’ 15 Oct 57, info 1955. C.
! 25. CIA. 00-B- .7 Jan 58, info 1957. C.
53. CIA. O00-B- * Jan 58, info 1957. C.




